There has been an increase in the use of web-based training methods to train behavioral health providers in evidence-based practices. This systematic review focuses solely on the efficacy of web-based training methods for training behavioral health providers. A literature search yielded 45 articles meeting inclusion criteria. Results indicated that the serial instruction training method was the most commonly studied web-based training method. While the current review has several notable limitations, findings indicate that participating in a web-based training may result in greater post-training knowledge and skill, in comparison to baseline scores. Implications and recommendations for future research on web-based training methods are discussed.
Introduction
Increasing the availability of therapeutic interventions that are supported by scientific evidence (commonly termed evidence-based practices or EBPs) has been a priority for behavioral health (e.g., APA Presidential Task Force on Evidence-Based Practice 2006; National Institute of Mental Health 1998; U.S. Department of Health and Human Services 2003) . EBPs have been identified for numerous behavioral health concerns, which include substance use disorders, mental disorders, and suicidality for both children and adults (Ayers et al. 2007; Chorpita et al. 2011 ; Substance Abuse and Mental Health Services Administration 2014; Scogin et al. 2005) . Despite knowledge of these treatments, it takes an estimated 17 years for an EBT to move from research into community settings where many families receive behavioral health services (Morris et al. 2011) .
A number of reports published in the United States have detailed the lack of EBPs in community settings, and outlined recommendations to reduce the research-practice gap (e.g., American Psychological Association 1993; National Institute of Mental Health 1998, US Department of Health and Human Services 2003) . Following these reports, efforts surrounding the implementation of EBPs proliferated, including increased funding for EBP implementation (McHugh and Barlow 2010) , and a substantial increase in research on factors related to implementation (Bruns et al. 2015) . These efforts are a promising step in improving the implementation of EBPs in community settings; however, it is crucial to continue identifying methods which facilitate implementation.
Training has been identified as a key implementation strategy for improving provider knowledge and skill in an EBP; however, there is a lack of agreement regarding the most effective training methods (Fixsen et al. 2005; Powell et al. 2015; Stuart et al. 2004) . A need to understand the effectiveness of various training methods for behavioral health providers prompted several systematic reviews (Beidas and Kendall 2010; Herschell et al. 2010) . The results of these reviews led to similar conclusions, that commonly utilized methods, such as reading treatment manuals and brief workshops, are insufficient at increasing provider knowledge and skill in an intervention (Herschell et al. 2010) . These reviews also found evidence for the importance of ongoing support (e.g., consultation, supervision) and contextual factors (e.g., organizational resources) in the effectiveness of a training (Beidas and Kendall 2010) .
Since the completion of these reviews, there has been an increased interest in the use of web-based training methods (McMillen et al. 2015) . In contrast to traditional face-toface training methods, web-based training methods offer a promising way of reaching a large number of providers at a low cost. Despite the promise of web-based training methods, they remain relatively unstudied in previous reviews (Herschell et al. 2010) . A review by Herschell et al. (2010) found mixed evidence for web-based training on provider knowledge, although conclusions were made from a limited amount of studies. Within this review, studies using more rigorous research methodology noted increases in knowledge both immediately following the web-based training, yet other studies using weaker methodological designs noted little or no change in knowledge following a web-based training (Herschell et al. 2010) . A recent systematic review of web-based training methods for substance abuse counselors by Calder et al. (2017) was unable to draw definitive conclusions due to a small number of included studies; however, the authors suggested that web-based training may be effective under certain conditions. These two reviews highlight the need for further research on web-based training.
To date, no review to our knowledge has synthesized the literature on web-based training methods, specifically pertaining to community-based behavioral health providers. Behavioral health providers, including individuals such as psychologists, social workers, and counselors, prevent and help treat behavior health concerns (Substance Abuse and Mental Health Services Administration 2014). Additionally, previously reviews have not differentiated outcomes according to web-based training method. As there is now a larger base of studies examining web-based training methods, the current review seeks to extend previous reviews by addressing this question. To achieve this goal, web-based training methods commonly used for EBP training will be categorized according to training method and the inclusion of ongoing support. Ultimately, this review will serve as a summary of current knowledge on the effectiveness of webbased training to better understand its potential as an EBP training option.
Method

Search Strategy
The search strategy and terms were developed by CJ, LQ, and AH. An electronic search was conducted between October 11th, 2017 and November 13th, 2017 . Studies included in the review were identified through a literature search utilizing the following databases: Cumulative Index to Nursing and Allied Health (CINAHL), Embase, Medline EBSCO, Medline OVID, and Psychological Abstracts (PsycINFO). The search string utilized was ("distance education" OR "distance learning" OR "e-training" OR "online education" OR "online training" OR "web-based education" OR "web-based training") AND ("counselor" OR "counsellor" OR "behavioral health" OR "behavioural health" OR "mental health" OR "psychologist" OR "substance abuse" OR "substance use"). The grey literature was searched by contacting listservs and authors of included studies for any relevant published or unpublished literature. Citations were exported to Mendeley, and duplicates were removed. Titles and abstracts were then examined to determine inclusion eligibility. If the relevance of an article could not be determined through the title or abstract, full-text versions of the article were obtained and further examined.
Inclusion Criteria
To be included in the review, articles had to be peerreviewed, written in English, contain a sample of behavioral health clinicians, and a research question addressing the effectiveness of web-based training designs (i.e., include an outcome variable such as knowledge, skill, adherence). Dates were not constricted as web-based training methods are relatively new training designs, particularly in the field of behavioral health. Unpublished dissertations, abstracts, review papers, and studies with graduate students and/or teachers as the primary participants were excluded. Studies with graduate students as the central participants of the study were excluded due to concerns that graduate students may be delivering interventions in primarily university settings, which differ considerably from community settings where children commonly have more comorbid diagnoses, and clinicians have less supervision and support (SouthamGerow et al. 2012) . Studies with teachers as participants were also excluded as the classroom environment and clinical diagnoses targeted may vary substantially from the setting in which behavioral health providers work (Rones and Hoagwood 2000) .
Coding Procedures
Coding procedures were developed by CJ, LQ, and AH. CJ developed a data extraction form that was verified by LQ. Following this initial search, the articles identified as potentially relevant were divided between CJ and LQ, both of whom are doctoral-level graduate students, and excluded if they did not meet inclusion criteria. In the circumstances that the authors were unable to independently determine if an article met inclusion criteria, decisions were finalized at a consensus meeting. An independent third author, with doctoral-level qualifications, participated in the consensus meeting to lend expertise and decide on any remaining article disagreements. Coding was conducted by CJ and LQ. Although we did not calculate an inter-rater reliability statistic to assess inter-rater reliability, CJ and LQ met regularly to discuss coding discrepancies and achieve consensus on disparities.
Due to the heterogeneity of web-based training designs, studies were then classified according to Shapiro's (2001) definitions of web-based training methods, given that this classification method is parsimonious and common in continuing medical education and the behavioral health field. Web-based training methods included virtual classroom, serial instruction, self-directed learning, and simulation training. The virtual classroom design provides collaborative, group learning in a web-based environment, where a facilitator guides the classroom instruction, communicates with the learners, and provides resources for learning (Shapiro 2001) . Serial instruction designs are linear tutorial models in which users complete learning content administered in the same order to all users (Shapiro 2001) . Self-directed learning designs place the users in charge of determining their individual needs and learning goals; therefore, the users are responsible for choosing appropriate learning materials and modules necessary to achieve these goals (Shapiro 2001) . The final training type, simulation, involves the use of virtual patients with whom the users interact to make diagnoses, medical decisions, and treatment plans (Shapiro 2001 ).
The included articles were then coded by training dosage, intended training recipients, type of EBP (e.g., cognitivebehavioral therapy; CBT), condition to treat, ongoing support (i.e., consultation, supervision), research design (e.g., pre-post, post-test only), measurement method (e.g., selfreport, behavioral observations), and outcome assessed (e.g., knowledge, skill). Many of the included studies examined a CBT intervention for a specific population (e.g., TraumaFocused Cognitive Behavioral Therapy); however, these studies have all been categorized as using a CBT intervention, although there may be differences in the description and use of CBT in each study. Previous research has also suggested that ongoing support is a significant component of training effectiveness (Beidas and Kendall 2010) . Therefore, studies that included an element of ongoing support are highlighted to further understand the impact of training design on effectiveness.
Assessment of Study Quality
To evaluate the methodological quality of each article included in the review, the authors categorized studies according to Nathan and Gorman's (2002) classification criteria. These criteria are commonly used in review papers (e.g., Silverman et al. 2008; Waldron and Turner 2008) to rate studies on a continuum from most rigorous (Type 1) to least rigorous (Type 6). All studies included in the current review were found to meet criteria for a classification of Type 1, 2, or 3. Considered the most rigorous, Type 1 studies include randomized clinical trials that use comparison groups, blinded assessments, clearly defined inclusion/exclusion criteria, appropriate sample size, and detailed research design and statistical methods (Nathan and Gorman 2002) . Type 2 studies contain almost all of the design elements of Type 1 studies, but they are missing at least one important component (e.g., adequate sample size; Nathan and Gorman 2002) . Type 3 studies are open treatment studies that aim to collect pilot data (Nathan and Gorman 2002) .
Effect Size Determination
Hedge's g was utilized as a measure of effect size as it a derivation of Cohen's d that reduces bias for small sample sizes (Borenstein and Cooper 2009) . The information required to calculate an effect size was extracted to determine an effect size for each outcome. This information included sample size, pre-and post-means, standard deviations, and t-statistics. Unless noted in the table, the effect size calculation was based on a pre-post comparison of these statistics.
Results
Selection of Studies
Figure 1 details the study selection process. A literature search of all databases yielded 10,113 citations. After 5261 duplicates were removed, 4492 potentially relevant titles and abstracts were screened, of which 78 full-text articles were reviewed. Thirty-five articles were excluded: 18 were not behavioral health, 10 did not include a web-based training method, five did not have behavioral health clinicians as the primary sample, and two did not assess an outcome. This left 43 articles that met inclusion criteria. Corresponding authors of these articles and relevant listservs were contacted to examine the grey literature for relevant published and unpublished literature, resulting in an additional two articles for a total of 45 articles.
Classification of Studies
Tables 1, 2, 3 and 4 provide brief summaries of the included studies categorized by web-based training method. If a study included more than one web-based training method, the study was included in both tables. Web-based training methods utilized in the 45 studies included 10 virtual classroom designs, 37 serial instruction designs, two self-directed learning design, and two simulation training designs. Thirteen of the 45 studies included a form of ongoing support, with five of these using supervision and eight using consultation (see Table 5 ).
Web-Based Training Methods
Virtual Classroom
The present review identified 10 studies utilizing the virtual classroom as a web-based training method, which employs a group-based learning design where a facilitator provides resources for the learners (see Table 1 ). Nine of these studies (n = 9; 90%) demonstrated a variety of positive outcomes following participation in the virtual classroom training method. Seven studies included sufficient information to calculate effect sizes, with average effect size for knowledge was g = .61 (range = .16-1.34) and for skill was g = 1.2 (range = .96-1.59). In comparison to the serial instruction method, one study found that the virtual classroom method was associated with higher levels of burnout (Leykin et al. 2011) . When compared to a face-to-face training, both training methods resulted in increases in knowledge, skills, and use; however, the face-to-face training was associated with a larger effect size (g = .73) than the virtual classroom training (g = .16) (Rawson et al. 2013) .
Serial Instruction
The present review yielded 37 studies meeting inclusion criteria for web-based training with the serial instruction method, which is a linear tutorial model where each learner proceeds through content in the same order as other learners (Table 2 ). A majority of included studies (n = 35; 95%) found that the serial instruction training method was associated with positive training outcomes. There were two exceptions to this overall finding, with trainees participating in the serial instruction condition less likely to be skillful (Chu et al. 2017; German et al. 2017) , and demonstrating lower knowledge and implementation potential compared to other conditions. There was an average effect size for knowledge of g = 1.29 (range = − 1.70 to 4.70), skill of g = .15 (range = − 2.10 to 1.53), self-efficacy of g = .78 (range = .04-1.34), and use of g = .65 (range = .05-1.15). Nine studies directly compared the serial instruction training method to a faceto-face training method. Five of these studies found that the serial instruction training method was comparable to faceto-face training (German et al. 2017; Marshal et al. 2014; Rheingold et al. 2012; Stein et al. 2015; Weingardt et al. 2006) . Two studies found that the face-to-face condition was superior to the serial instruction training method (Cohen et al. 2016; Vismara et al. 2009) . Similarly, two studies found mixed results, with the effectiveness of conditions Ongoing support: C (Dimeff et al. , 2015 . Across studies that included information on effect size, face-to-face training outcomes were associated with larger effect sizes than serial instruction training (Cohen et al. 2016; Rawson et al. 2013; Vismara et al. 2009 ).
Self-directed Learning
Two studies evaluated the effectiveness of the self-directed learning method where the learner chooses the learning modules that fit the individual's needs and learning objectives (see Table 3 ). Across studies, participation in the selfdirected learning method was associated with increased knowledge and skill (Sholomskas et al. 2005) , as well as satisfaction, use, and self-efficacy (Han et al. 2013) . The study by Sholomskas et al. (2005) found that the addition of a self-directed learning component to written materials resulted in an increase in knowledge (g = .29) and skill (g = .22) compared to written materials alone.
Simulation Training
Summaries of the two studies that utilized a simulation training method, where training involves virtual patients that the learner interacts with to determine treatment, are displayed in Table 4 . Both of the included studies found that the simulation training method was related to positive outcomes in knowledge, skill, attitudes, satisfaction, and use following training (Harned et al. 2014; ).
There was an average effect size for knowledge of g = 2.03 (range = .38-3.68) and skill of g = 1.75 (range = .39-3.11).
Ongoing Support
Thirteen studies in the current review included a form of ongoing support (i.e., consultation, supervision; Table 5 ).
A majority of studies (n = 12; 92%) found that the inclusion of ongoing support was associated with various positive outcomes, including completion, knowledge, attitudes, skill, and fidelity. Four of the 13 studies made comparisons between participants that received ongoing support and those that did not. Two of these studies found that ongoing support was associated with more positive outcomes than not participating in ongoing support (Harned et al. 2014; Rakovshik et al. 2016) . One study by Bennett-Levy et al. (2012) found that participants that received ongoing support did not significantly differ on knowledge, skill, or self-efficacy compared to trainees that did not receive ongoing support. Similarly, a study by Chu et al. (2017) concluded that trainees receiving ongoing support demonstrated decreases in knowledge, skill, and implementation potential. For conditions directly comparing the inclusion of ongoing support to a condition without ongoing support, there was an average effect size of − .04 (range = − 2.1 to .95).
Discussion
The purpose of this review was to obtain a greater understanding of the outcomes associated with web-based training methods for behavioral health clinicians. Although previous reviews have examined the effectiveness of a variety of training methods, the current review extends these previous reviews by focusing on web-based training methods for behavioral health providers. Following a literature search, 45 articles were identified as meeting inclusion criteria, and were subsequently categorized according to rigor and webbased training method. One of the primary findings of this review is the heterogeneity of web-based training methods available to behavioral health clinicians. The availability of a variety of training methods is promising in that training methods can be tailored to fit the individual needs of clinicians. It is important to note though that the most commonly used training method was serial instruction. This method has the ability to have a broad public health impact by being disseminated to a broad audience of behavioral health clinicians given that it is low-cost and does not require an instructor to lead the web-based training.
In general, results across these studies indicate that webbased training methods may be an effective way to train behavioral health clinicians. For example, these studies found that participation in web-based training methods was generally associated with increases in knowledge, skill, selfefficacy, and use. This finding is consistent with previous systematic reviews demonstrating that web-based training may result in positive outcomes of a moderate effect size for healthcare professionals (Cook et al. 2008; Roh and Park 2010) . High rates of training completion were also noted, which, combined with increasingly widespread accessibility to the internet, make web-based training more promising than in-person training in terms of their potential to reach a wide range of clinicians. This is particularly important as behavioral health providers have noted the importance of identifying inexpensive training options that may produce similar results to an in-person training (Powell et al. 2013) .
Although positive outcomes were noted in these studies, it was difficult to draw conclusions on the most effective web-based training design given that there were relatively few studies comparing the various training methods. Similarly, several studies compared web-based training methods to face-to-face training methods. A majority of these studies found that web-based training methods were comparable to face-to-face training methods, but several studies did find that face-to-face training methods produced better outcomes. This finding is similar to other reviews that have noted inconsistencies in the relative effectiveness of webbased training compared to other training methods (Cook et al. 2008) . Despite this finding, this review found that face-to-face training generally was associated with a larger effect size than web-based training methods. Although a previous systematic review found that web-based training demonstrates larger effect sizes than face-to-face training, this review did not support this finding (Sitzmann et al. 2006) . The effect sizes for face-to-face training outcomes generally fell within the medium to large range, consistent with a previous meta-analysis on the effectiveness of training personnel in organizations (Arthur et al. 2003) . Given these mixed findings, additional research is needed to more fully understand the relative effectiveness of web-based training in comparison to face-to-face training.
This review also examined studies that utilized ongoing support (e.g., consultation, supervision) in addition to a web-based training method. However, these studies demonstrated mixed evidence on the importance of utilizing ongoing support in combination with a web-based training. This may be partially due to the large variation in dosage (i.e., 30-min, 1-h) and duration (i.e., 6, 12-months) of ongoing support among studies. The importance of ongoing support as a mechanism for improving clinician knowledge in an EBP and connecting clinicians with peers and trainers has received empirical support within the field of behavioral health (Nadeem et al. 2013) . Within the field of education, a meta-analysis by Zhao et al. (2005) found that higher instructor involvement is linked to greater achievement of learning objectives. In the current review, the virtual classroom training type likely had greater instructor involvement than other methods such as serial instruction. Therefore, in situations such as web-based training where there is a lack of face-to-face contact with trainers and peers, the interaction that ongoing support emphasizes may be even more pertinent.
Limitations
Several limitations of the current review should be noted. The first limitation is that the search strategy and inclusion criteria utilized may have restricted the findings of the review. Although the search strategy employed used a variety of terms to identify studies of web-based training, there is a lack of consistency in the terms used to define web-based training (i.e., online training, distance education), which may have led to the unintentional omission of studies from the current review. Additionally, the current review excluded articles that were not written in English. While the review did include international articles, it is notable that we were unable to analyze non-English articles that may have limited our findings to research primarily from Englishspeaking countries.
A second limitation of the current review is that we did not pilot our coding framework or calculate an inter-rater reliability statistic to assess reliability between coders. It has been well-documented that inter-rater reliability is an important step in systematic reviews to reduce subjectivity and present an objective synthesis of the review's findings (Gough et al. 2017 ). While we did not calculate inter-rater reliability statistics, we met frequently to discuss discrepancies and achieve consensus on coding. Despite our efforts to enhance reliability, the results of this review may be hindered by the subjective interpretations of the coders.
Third, while the current review attempted to calculate effect sizes to determine the effectiveness of web-based training methods, a meta-analysis was not performed and we did not assess risk of bias or heterogeneity of the included studies. This limits the interpretations that can be made following the synthesis of studies. Therefore, we qualify the findings of our results and temper our interpretations of the effectiveness of the various training methods. Additionally, we included studies that did not have sufficient information to calculate effect size, yet we thought it was important to identify all possible articles that may be relevant to this growing area of research.
A fourth concern of the review is the inadequate description of web-based training provided in research articles. While several of the articles cited links to access the described web-based training, many of these links were no longer functioning. Second, when articles did include information about the web-based training platform, this information was often insufficient and only provided general characteristics about the training. Although the present review attempted to categorize these web-based training according to method (e.g., serial instruction) and dosage, there is still a high level of heterogeneity within each training type (Shapiro 2001) . These limitations hinder the conclusions that may be made about the overall effectiveness of web-based training methods due to a lack of consistency in the description of training method and dosage.
A Critique of the Literature
The methodological quality of the included studies also should be noted. While many of the limitations identified below are also relevant to face-to-face training, it is important to highlight how they affect the literature on web-based training. Many of the articles included in the review were classified as Type 3 studies, with few studies being classified as either Type 1 or 2. Although the results summarized in this review suggest favorable post-training outcomes, it is important to keep in mind that pilot data is insufficient as it commonly does not include a control group or randomization, leading to numerous internal validity threats. Additional studies that directly compare groups of participants different web-based training methods and control groups are needed to understand the relative effectiveness of each design type.
Similarly, the methodological quality of the studies was hindered by the common use of study-developed outcome measures. The lack of standardized measures is a prevalent issue in the field of implementation science, and the webbased training literature is no exception (Martinez et al. 2014) . Although the use of study-developed measures often occurs in fields advancing quickly, a lack of proper instrumentation limits the validity and reliability of interpretations that may be drawn from studies (Martinez et al. 2014) . A related concern is that the use of study-developed measures often hinders the ability to compare findings across studies (Martinez et al. 2014) . While using study-developed measures is understandable in a field that is rapidly developing, it is important to understand the impact that it has on interpreting outcomes.
Similarly, the majority of studies included in this review used self-report methods to assess clinician knowledge and skill. This is problematic because studies examining the validity of clinician self-report have found that clinicians typically rate themselves as more skillful compared with behavioral observations (Miller and Mount 2001; Miller et al. 2004) . Although a number of barriers exist to using behavioral observations (e.g., cost, time, availability of trained observers), it is crucial that researchers begin using them with more regularity to provide an accurate measure of outcomes. Unlike other domains in which web-based training are often used (e.g., to implement new technologies in the workplace, to impart knowledge about new policies), clinicians require change in their skills to produce positive client changes. It is imperative that researchers are accurately assessing the skills of trainees to ensure that webbased training result in adequate skill and behavior change.
Future Directions
This review provides insight into the growing area of webbased training as well as suggestions for future research on web-based training. Improvements in study design would greatly strengthen the interpretations that can be drawn from these studies. To improve upon the current literature, greater depth in descriptions of web-based training method utilized and outcomes measured are needed. As highlighted previously, it is necessary for studies to include an adequate description of the web-based training to understand effective components and web-based training designs. While studies assessing web-based training commonly utilize knowledge and satisfaction as an outcome measure, the outcomes of skill and fidelity are even more pertinent to the goals of behavioral health clinicians. Including these outcomes in future studies will provide insight into the utility of webbased training methods for training behavioral health clinicians in EBPs. These improvements in study design are necessary to understanding the efficacy of web-based training.
Additionally, many of the included studies relied heavily on self-report, study-developed measures to evaluate clinician learning. Researchers evaluating web-based training should be conscious of utilizing measures that have developed psychometric evidence, and collect information from a variety of informants (e.g., supervisors, clients) and methods (e.g., behavioral observation, self-report). As an alternative to study-developed measures, future studies may also utilize measures such as the Cognitive Behavioral Therapy Questionnaire (CBT-Q; Myles et al. 2003) or the Provider Efficacy Questionnaire (Ozer et al. 2004) which have demonstrated psychometric evidence. When it is not possible to utilize a measure with established psychometric evidence, researchers should report on the psychometric properties of the study-developed measures.
To understand web-based training, more studies comparing the different web-based training methods are needed. A majority of included studies in the review examined the efficacy of one type of web-based training method; however, further studies should include at least two web-based training methods in the study design. Comparison studies should also be conducted examining the differences in outcomes between face-to-face and web-based training methods. Research has supported the efficacy of face-to-face multicomponent training, which typically include several design components (e.g., face-to-face workshop and consultation), in improving clinician knowledge, skill, and adherence (Herschell et al. 2010; Schoenwald et al. 2009 ). Future research should seek to understand how the multi-component training design compares to web-based training methods.
Web-based training methods have recently garnered a great amount of interest, yet little is known about their efficacy for behavioral health clinicians. Although webbased training has the potential to make a broad public health impact, there is insufficient evidence to conclude if they are able to effectively train clinicians. This is important, given that web-based training methods for behavioral health clinicians are consistently being developed and disseminated ahead of supporting empirical evidence. By understanding web-based training, training efforts and guidelines for behavioral health clinicians can further be refined, with the goal of ultimately improving the delivery of EBPs within communities. 
